In this article, by using Gromov's h−principle, We give proofs on the Arnold Lagrangian intersection conjecture on the cotangent bundles, Arnold-Givental Lagrangian intersection conjecture, the Arnold fixed point conjecture.
Introduction and results
Let M be a smooth manifold and let T * M denote its cotangent space. Let pr M : T * M → M denote the natural projection. The canonical or Liouville 1-form λ M on T * M is
The standard symplectic form on T * M is the 2-form ω M = −dλ M . If q = (q 1 , . . . , q n ) are local coordinates on M then (q, p) = (q 1 , p 1 , . . . , q n , p n ) are local coordinates on T * M, where (q, p) corresponds to the covector p 1 dq 1 + . . . + p n dq n ∈ T * q M.
In these local coordinates we have λ M = −pdq = − j p j dq j and ω M = dq ∧ dp = j dq j ∧ dp j .
It is easy to see that (T * M, dλ M ) is an exact symplectic manifold. Let φ : T * M → T * M be a Hamiltonian symplectomorphism (see [3] ). The Arnold Lagrange intersection conjecture(see [2, 3] ) in cotangent bundle is a well-known conjecture in symplectic geometry. We recall the formulation. Consider a smooth function f : M → R, we denote by crit(f ) and crit m (f ) the number of critical points of f resp. Morse function. Let Crit(M) = min{crit(f )} and Crit m (M) = min{crit m (f )} where f runs over all smooth functions M → R resp. Morse function. Furthermore, let Int(M, φ) and Int s (M, φ) denote the number of intersection points of φ(M) with M resp. φ(M) intersects M transversally. Finally, let
where φ runs over all Hamiltonian symplectomorphisms T * M → T * M, resp. φ runs over all Hamiltonian symplectomorphisms Now we generalize the above definition to the exact Lagrangian submanifolds in the exact symplectic manifolds. Let (V ′ , ω ′ ) be an exact symplectic manifold with exact symplectic form
where φ ′ runs over all Hamiltonian symplectomorphisms
i.e., the generalized Arnold Lagrange intersection conjecture holds.
i.e., the Arnold Lagrange intersection conjecture in cotangent bundle holds.
The Corollary 1.1 in the stable case was proved by Hofer [10] , the other methods provided for example in [11, 5] , for the complete reference, see [4] . By the translation of R 2n , Theorem 1.1 and Gromov's figure eight trick yields
There does not exist any close exact Lagrangian submanifold in (R 2n , ω 0 ).
be the cotangent bundles of close manifold M. Let F be an exact Lagrange submanifold in T * M. Then, F intersects the zero section of T * M.
These two Corollaries was first proved by Gromov in [8] through J−holomorphic curves. Some generalization can be find in [12] . Theorem1.1 via Gromov's argument in [8] can yield
Again we generalize the above definition to the close Lagrangian submanifold in the general symplectic manifolds. Let (V ′ , ω ′ ) be a symplectic manifold with symplectic form ω
i.e., the generalized Arnold-Givental Lagrange intersection conjecture holds in this case.
i.e., the Arnold-Givental Lagrange intersection conjecture holds.
Now let (M, ω) be a closed symplectic manifold, and let φ : M → M be a Hamiltonian symplectomorphism (see [1, 3] )). Furthermore, let F ix(φ) and F ix s (φ) denote the number of fixed points of general φ resp transversal φ. 
i.e., the Arnold fixed point conjecture holds.
Proof of Theorem 1.1 via h-principle 2.1 h−principle for open Lagrangian exact isotopy
First we recall some definitions from Gromov's book [9] and Eliashberg and Mishachev's book [6] .
Let (V ′ , ω ′ ) be an exact symplectic manifold with exact symplectic form 
0 is diffeomorphic to the close ball B n and denote it by B n . One observes that for two disjoint (n − 1)-dimensional skeletons {K 
. So, we want to extend the function h ′ 0 to B n without creating critical point on B n . We first extend the function h
′ is an exact Lagrangian isotopy such that g t |∂B n = g 0 |∂B n .
Consider the isotopy of Lagrange submanifolds in V ′ given by g t :
graph of the differential of a smooth function h b on B 0 ⊂ W ′ and g 1 = g 
for any x ∈ B n . The crucial observation is that outside of Σ, the exact Lagrange isotopy G t is generated by autonomous hamilton flow. Consider
. Again, by the generic hamilton perturbation, we can assume that g t (B n ) is the graph of differential of function l t without critical points over parts of B n near Σ. Since the end points ∂I j ⊂ {0}×W
′ , so we get a smooth hypersurface
.., n and below 
and the fact that there exists at least one h ′′ 0 |B ni 0 which has not any critical point, here B ni = {0} × · × B n × · × {0}, B n lies in i − th factor. This finishes the proof of Theorem1.1.
Proof of
′ is an embedding, here Σ is the Riemann surfaces with boundaries contained in the boundaries of
Proof. With loss of generality, we assume n ≥ 4. Now we compute F ′ * ω as in [8] as
) is a cycle or close Riemann surface, if necessay, by the small perturbation, we can assume that Σ ′ ∩ Σ = ∅, so we have 
